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Amendments to the Claims 

1 . (currently amended) A method of transmitting data in a data communications network, 

comprising the steps of: 

(I) establishing a connection-oriented communications link between a 
transmitter and a receiver through a Transmission Control Protocol (TCP) handshake, 
the communications link having a congestion window set to an initial length; 

(ii) transmitting data packets in TCP from the transmitter to the receiver; 

(jjj) sending periodically a keen-alive re q uest from the transmitter to the 
receiver, whereupon a re-transmission time-out tim er is set. 

(to) determining, at the transmitter, if an ackn o wledgment to the keep-alive 
request is not received before exoirv of the re-transmi$ sinn time-out timer, whereupon 
the transmitter backs off for a predetermined period: 

(v) detecting a missing data packet at the receiver; 

(vi) sending a negative acknowledgment from the receiver to the transmitter 
for the missing data packet, the receiver being unresponsive to any packets from the 
transmitter unless the receiver detects the missing data packet; 

(vii) decreasing, at the transmitter, the length of the congestion window in 
response to receipt of the negative acknowledgment; and 

(viii) re-transmitting the missing data packet. 

2. (previous presented) The method according to claim 1 , wherein up to four duplicate 
negative acknowledgments are sent from the receiver. 

3. (currently amended) The method according to claim 1, wherein the congestion 
window is halved at step ([[vflyy). 

4. (previous presented) The method according to claim 1, further including a step of 
setting a round-trip timer at the transmitter upon transmitting the data packet, and a step 
of increasing the congestion window in response to the expiry of the round-trip timer. 

5. (previous presented) The method according to claim 4, wherein the step of 
increasing the congestion window increases the congestion window if no negative 
acknowledgement is received upon expiry of the round-trip timer. 
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6. (previous presented) The method according to claim 5, wherein the congestion 
window js doubled. 

7. (currently amended) The method according to claim 1 , further comprising o stop of 
periodically c o nding 3 I cocp n liim mi-™ * *™" fremiti™- tn tho rocoivor. whereupon 
sh c trancmiooion t i me out timer ic cot, and a step of generating, at the receiver, an 
acknowledgement In response to the keep-alive request the receiver being responsive 
only to the missing data packet and the keep-alive request 

8. (cancelled) 

9. (previous presented) The method according to claim 1. wherein the congestion 
window is decreased In response to three duplicate negative acknowledgments. 

10. (previous presented) The method according to claim 1, wherein the data 
communications network in an internet. 

1 1 . (currently amended) A method for error recovery in a data communications network 
where data is transmitted In Transmission Control Protocol (TCP) as a sequence of data 
packets sent from a transmitter to a receiver, comprising the steps of: 

establishing a connection-oriented communication link between the transmitter 
and the receiver being established through a TCP handshake; 

spnrilnn periodically a keeo-aliv ^ request from the transmitter to the receiver, 
whereupon a re-transmission tim e-nut timer is set. 

Hpterminina. at the transmitter, if an acknowledgment to the keep-alive request is 
not received before expirv rrf the re-transmission ti me-out timer, whereupon the 
transmitter hacks off for a predete rmined perkxj; 

detecting a missing data packet at the receiver; 

sending a negative acknowledgment from the receiver to the transmitter for the 
missing data packet the receiver being unresponsive to any packets from the transmitter 
unless the receiver detects the missing data packet; 

setting a missing-packet timer at the receiver upon sending the negative 
acknowledgment; and 
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where the missing data packet is not received at the receiver in response to the 
negative acknowledgment before expiry of the missing-packet timer, sending a further 
negative acknowledgment 

1 2. {previous presented) The error recovery method according to claim 1 1 , wherein the 
step of detecting a missing data packet includes the step of detecting a missing data 
packet according to a gap in sequence numbers of the stream of data packets, the step 
of setting a missing-packet timer settings a missing data packet timer when the gap is 
detected. 

1 3. (previous presented) The error recovery method according to claim 1 1 , wherein up 
to four negative acknowledgments are sent from the receiver to the transmitter before 
expiry of the missing-packet timer 

14. (previous presented) The error recovery method according to claim 1 1 , wherein the 
missing-packet timer is cleared upon receipt of the missing data packet at the receiver. 

15. (currently amended) A method for congestion control in a data communications 
network where data is transmitted as a sequence of data packets from a transmitter to a 
receiver, comprising the steps of: 

establishing a connection-oriented communication link between the transmitter 
and the receiver being established through a Transmission Control Protocol (TCP) 
handshake; 

setting a congestion window to an initial size, the congestion window relatingtoa 
transmission rate over the network; 

transmitting a data packet in TCP from the transmitter to the receiver; 

setting a round-trip timer at the transmitter upon sending the packet; 

sending a negative acknowledgement for a missing data packet from the 
receiver to the transmitter, the receiver being unresponsive to any packets from the 
transmitter unless the receiver detects the missing data packet; 

increasing the congestion window if no negative acknowledgment for the missing 
data packet is received before expiry of the round-trip timer; and decreasing the 
congestion window if the negative acknowledgment for the missing data packet is 
received at the transmitte r, wherein the congestion window is doubled, and an interval 
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between transmission of subsequent data packets is dec reased, upon expiry of the 

round-trip timer 

16. (previous presented) The congestion control method according to claim 15, further 
including a step of empirically determining the round-trip time. 

17. (previous presented) The congestion control method according to claim 16, further 
comprising the step of sending a round-trip time update request to the receiver, the 
receiver being responsive only to the missing data packet and the round- trip time update 
request. 

18. (cancelled) 

19. (previous presented) The congestion control method according to claim 15, wherein 
the step of increasing the congestion window includes the step of multlplicatively 
increasing the congestion window if no negative acknowledgement for the missing data 
packet is received before expiry of the round-trip timer. 

20. (previous presented) The congestion control method according to claim 1 5 r further 
including steps of sending a keep-alive request from the transmitter to the receiver, and 
setting a re-transmission time-out timer to detect a re-transmission time-out, the receiver 
being responsive only to the missing data packet and the keep-alive request. 

21 . (previous presented) The congestion control method according to claim 20, wherein 
the congestion window is set to one for a back-off period If no acknowledgment is 
received In response to the keep-alive request, before expiry of the re-transmission time- 
out timer 

22. (currently amended) A data communications system employing transmission control 
protocol for providing error recovery and congestion control on a data communications 
network, comprising: 

a transmitter for sending a sequence of data packets in Transmission Control 
protocol (TCP), the transmitter having a round- trip timer that is set upon sending each 
data packet; 
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a receiver for receiving the sequence of data packets, a connection-oriented 
communication link between the transmitter and the receiver being established through a 
TCP handshake, the receiver detecting a missing data packet in the sequence of data 
packets, and returning a negative acknowledgment for the missing data packet to the 
transmitter to cause re-transmission of the missing data packet, the receiver being 
unresponsive to any packets from the transmitter unless the receiver detects the missing 
data packet; and 

means for adjusting a congestion w i ndow i n response to r e ceipt of Iho negative 
nHmnuilnrig a nnnt nnri nvpiry of tho round trip timer, increasing the conge s tion window if 
no negative acknowledgment for the missing data packet is received before expiry of the 
round-trio timer and decreasing the congestion window if the negative acknowledgment 
for the missing data packet is received at the transmitter, wherein the conge stion window 
is doubled, and an interval between transmission of sub sequent data packets is 
decreased, upon expiry of the round-trip timer. 

23. (previous presented) The system according to claim 22, further including a missing- 
packet timer at the receiver upon expiry of which a final negative acknowledgment is sent 
to the transmitter. 

24. (previous presented) The system according to claim 22, further including a re- 
transmission time-out timer at the transmitter, the means for adjusting responding to 
expiry of the re-transmission time-out timer. 

25. (Cancelled) 

26. (previous presented) A method for congestion control in a data communications 
network where data is transmitted as a sequence of data packets from a transmitter to a 
receiver, comprising the steps of: 

setting a congestion window to an initial size, the congestion window relating to a 
transmission rate over the network; 

transmitting a data packet in Transmission Control Protocol (TCP) from the 
transmitter to the receiver; 

setting a round-trip timer at the transmitter upon sending the packet; 
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Increasing the congestion window if no negative acknowledgment for the data 

packet is received before expiry of the round-trip timer and 

decreasing the congestion window if a negative acknowledgment for the data 

packet is received at the transmitter 

wherein the congestion window is doubled, and an interval between transmission 

of subsequent data packets is decreased, upon expiry of the round-trip timer, 

27. (Canceled) 

28. (currently amended) A system for transmitting data in a data communications 
network, comprising: 

a receiver; and 
a transmitter, 

a communications link between the transmitter and the receiver being established 
through a Transmission Control Protocol (TCP) handshake, the communications link 
having a congestion window set to an initial length; 

the transmitter Including means for transmitting data packets in TCP to the 
receiver 

the receiver including means for detecting a missing data packet, means for 
sending a negative acknowiedgmentto the transmitter for the missing data packet, the 
receiver being unresponsive to any packets from the transmitter unless the receiver 
detects the missing data packet, 

the transmitter further including means for decreasing the congestion window in 
response to receipt of the negative acknowledgment, and means for re-transm itting the 
missing data packet. 

the transmitter further including means for increasing the conges tion window if 
no negative acknowledgment for the missing data packet is received before expiry of the 
round-trip timer and means for decreasing the congestion window if the negative 
acknowledgment for the missing data packet is received at the transm itter, wherein the 
congestion window Is doubled, and an interval between transmission of subseouent data 
packets Is decreased, upon expiry of the round-trip timer. 

29. (currently amended) The_PA 11 system according to claim 28_ J or error recovery i n a 
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data - oommunioat i omHiotwork, comprising: 
a-reeoi v or;-ond 

a tranomitte r- for - sending data as a sequ e noo of data packets i n Transm i ss i on 

Control Protocol (TCP) to the receiver, 

a oonn & ction - ori e nt ed^e mmiin i catlono link betw e en tho transmitter and the 

reo e iv eF-b oing oGtobl i ohod through a TCP handshake, 

th e r e c e iv e r inc l uding moons for detect i ng a mioslng dat a packet, moans for 

s e nd i ng - a-R e gativ e- a e know l odgmont to tho transm i tt e r for the m i ssing data packet. 
wherein the receiver further includes means for setting a missing-packet timer upon 
sending the negative acknowledgment and means -for sending a further negative 
acknowledgment when the missing data packet Is not received in response to the 
negative acknowledgment before expiry of the missing-packet timer, 

th e rec e iv e r b e ing unr es pe n e i w^faHany packets from tho transmitter unl ess 
thc -F ccc i w f- do t ee ts4 hc - m i Gsing data packet, 

30, (previous presented) The system according to claim 22, wherein the transmitter 
includes means for setting a congestion window to an initial size, the congestion window 
relating to a transmission rate over the network, the adjusting means including means for 
increasing the congestion window If no negative acknowledgment for the missing data 
packet is received before expiry of the round-trip timer, and means for decreasing the 
congestion window if the negative acknowledgment for the missing data packet is 
received. 
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